TWENTY-FIVE years ago we first observed that children with diabetes mellitus tended to have less advknce of tooth decay than does the usual child. ' Further observations indicated that such freedom from advancing decay was conditioned. by the degree in which the child's food intake approached accepted nutritional standards, and in which his diabetic anomaly was controlled through the use of insulin.2 Within two months after the routine of diet and insulin management had been established, open cavities would become stony hard at their base, and no new cavities would develop. Among diabetic children who failed to observe the prescribed regimen, caries tended to appear and to advance as rapidly or more rapidly than in the average child. The serial dental data for a group of diabetic girls are summarized in the first chart ( Figure 1 ).
Each horizontal bar represents the dental course of one child for successive years; the zones shaded black represent periods when no new caries could be detected. It will be noted that most of the periods of observation were characterized by non-advance of caries, and that the total increment of new caries was very low. To serve as an index of the commonness of such findings among non-diabetic children, we reviewed the dental records of 100 school children who had been cared for at the university dental infirmary for not less than three consecutive years. The graphic record of the 40 girls from this series is shown in the next chart ( Figure 2 ). It will be noted that most subjects had some periods of non-advance of caries, but that caries progression was the rule and that for most of them the caries increment was notable from one year to the next. 4 Influenced by the published work of Beust5 and of Bodecker,6 we had interpreted the hardening at the bases of the open cavities as evidence of deposition of sclerotic dentin. Occasional histologic studies of teeth which clinically had developed arrest of caries showed that the dentin lying between the enamel defect and the pulp had become dense and stain-resistant. Naturally shed, deciduous teeth of children who had been under diabetic management for long periods before exfoliation showed dentin more completely sclerosed than is customary in children's teeth: more nearly analogous to the sclerosed dentin of the permanent teeth of adults. We believed that caries had become arrested in the diabetic patient's teeth through the effect of homeostatic mechanisms working from within the tooth. This belief has led to the premise that the body Aug., 1951 DENTAL CARIES the rate and pattern of caries advance among children whose sugar intake was manipulated widely, with the corresponding pattern before and after the diet regimentation had been in effect, as well as with the rate and pattern observed concurrently in a group of control subjects.
When opportunity permitted, we undertook such a study. To meet the exacting requirements as fully as possible, it was necessary to use subjects already living under conditions of limited regimentation. The most appropriate group for our purpose was that to be found in one of our state schools for the mentally retarded. Out of a population of about 2,000 persons of all ages, we found 250 boys and girls between the ages of 13 and 20 years. This age group seemed best for study because it avoided the consideration of deciduous teeth. We would have preferred greater uniformity of age, but we needed more subjects than could be provided with a narrower age range. Not many more than 200 proved to have capacities for adequate cooperation in our study. The experimental subjects were chosen from the girls; the remaining girls and the boys served as separate control groups. This report will be limited primarily to consideration of the experimental and control groups of girl subjects (Table 1) . During midsummer of 1946 the initial dental examinations were made. Similar examinations have been made several times each year since then, and they still are in progress. As a corollary of the dental examinations, estimations of Lactobacillus frequency in saliva have been made recurrently for most of the subjects. During the first two years of the study we were able to establish rates for the spontaneous advance of caries for each subject while all phases of institutional life still remained unmodified.
During the second year, about 70 of , sidered together with the standard deviation, served to indicate the course of the entire group but was of little value for predicting the course of any individual subject (Table  3) . 3 . Using the average number of newly carious surfaces within each group for each year as a criterion, there was great variability from one year to another, both for the experimental and for the control groups. For a given year, the type and degree of oscillation of the average value tended to be parallel for the experimental and the control groups. Even among the subjects who were under no manner of imposed regimentation, and who seemed to be living under comparable conditions throughout the four years of the study, the differences of the means from one year to another presented significant differences (Table 4 ). 4. The differences between the experimental subjects and the control group during the periods of contrasted diet tended to be smaller than those between either of the groups' values for successive years of the study. There was no significant difference as to the average rate of caries advance between the experimental and the control group, either for the year of sugar manipulation or for the next year. Moreover, when the 12 month period of sugar manipulation was redivided so that the 6 months of sugar abstention were included with the 6 months of unmodifie(I diet which preceded them, and similarly the 6 months of high sugar ingestion were included with the next 6 months of unmodified diet, still there was no significant difference between the mean values. The pattern of frequency distribution of individual values within the two groups also was similar ( Such statistical dilemmas have led us to adopt the serial consideration of each tooth surface as a measure of caries ad--vance, rather than to place dependence on the serial total values for affected tooth surfaces for a given mouth. We take into consideration also the extent of the described dental lesion. Most examiners make no distinction in their reports between an incipient cavity and one which has become unmistakable. As a consequence, the total caries score may vary widely through errors of judgment possibly greater in degree than the difference which the examiner ascribes to some agent he has been testing for its power to affect caries progression.
Thus there are many potential sources of error in clinical studies relating to rates of caries advance. The summation of such errors can lead to manifest mistakes of interpretation. It becomes necessary to choose techniques of sam--pling and of control, of examination and of record, which are as stringent as the objective of the study requires if data of value are to be obtained. Consideration of affected tooth surfaces or of individual caries lesions is more reliable as an estimate of cadies progression than is the limitation of attention to the number of affected teeth.
Our own data permit us to distinguish caries progression on the basis of the size, depth, location, and consistency of each carious area listed in our records. The serial study of specific teeth will eliminate many errors which otherwise might arise from the faulty interpretation of individual caries lesions. When it is possible to express results clearly and individually for respective teeth, this seems a better statistical approach than to lose identity of teeth or even of subjects through the merging of data in terms of group averages.
SUMMARY AND CONCLUSIONS
Time does not permit any further exploration of sources of potential errors which are inherent in dental data. We have tried to illustrate the errors which may be concealed in dental statistics and to lead the reader to question the results of reported dental studies until the validity of the experimental conditions, as well as of the conclusions, has been established. In view of the fact that spontaneous variability from one child to another is great, and that such variability seldom is given consideration in clinical studies of caries progression, there is reason to question those reports which have attributed beneficial or harmful effects on the teeth to the use of any specific agency.
Within specific limitations of investigation, we have been unable to demonstrate differences in the caries advance rates among adolescent children when the ingestion of refined sugar was arbitrarily prohibited or was given daily in large amounts. However we wish to draw attention to these limits of our observations, and request that no inferences be drawn which lie beyond the conditions of our study. These conditions are as follows:
a. The study dealt with altered intake of refined sugar and its products only; during both periods of diet control our subjects received liberal amounts of the sugars which are native constituents of vegetables and fruits. b. During the period of high sugar ingestion, the sugar was given only with meals, and usually as a constituent of prepared foods. c. The girls receiving the diets of altered sugar content were under a regimen which was designed to provide a complete diet, both quantitatively and qualitatively. The caloric allowance was constant during the periods of contrasted sucrose intake.
d. Lactobacillus counts proved to offer no reliable index of the likelihood or the rates of caries progression among our subjects, either among those under diet regimentation or-among the members of the control groups.
